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EXECUTIVE SUMMARY

The San Diego Association of Governments (SANDAG) has prepared a draft Regional
Transportation Plan (RTP or plan), including a Sustainable Communities Strategy (SCS)
designed to meet the requirements of the Sustainable Communities and Climate
Protection Act of 2008 (SB 375). The draft RTP includes a determination that the SCS
would meet the regional greenhouse gas (GHG) emissions reduction targets
established by the Air Resources Board (ARB or Board). ARB staff has reviewed the
draft SCS and the quantification of the greenhouse gas reductions expected from
implementation of the plan. This report describes the nature of the review and staff
conclusions about the greenhouse gas reductions expected from the draft SCS for the
San Diego region.

As required by SB 375, the ARB set regional GHG emissions reduction targets (targets)
for 18 metropolitan planning organizations (MPOs) in California. These regional targets,
set for 2020 and 2035, were defined by the Board as a percent reduction in per capita
GHG emissions from passenger vehicles from a base year of 2005. ARB is required to
review the regional plans to determine whether the SCS, if implemented, would meet
the regional targets. To inform the Board and the public about ARB staff's review
process, a report entitled “Methodology for ARB Staff Review of Greenhouse Gas
Reductions from Sustainable Communities Strategies (SCS) Pursuant to Senate Bill
(SB) 375” was released in July 2011.

The ARB staff review focuses on the technical aspects of the regional modeling and
supporting analyses that underlie the GHG quantification. This includes the modeling
results, model inputs, and other supporting analyses. The review methodology is
intended to provide the framework for a transparent evaluation of the reductions in GHG
emissions expected from an SCS. The four specific technical components of ARB
staff’s review method are: the travel model, data inputs and assumptions, sensitivity
analyses, and regional performance indicators.

The quantification of GHG emissions from passenger vehicles uses the same approach
relied upon in the planning process for air quality standards. The MPO travel demand
models project vehicle travel, expressed as vehicle miles traveled (VMT), which is
combined with ARB vehicle emissions factors to quantify regional emissions. For GHG
quantification, the results from the travel demand model are supplemented with
additional modeling tools to better account for changes in GHG emissions from SCS
strategies. This is necessary because current travel demand models are not sufficiently
sensitive to reflect all improvements to the transportation system or land use pattern
that would reduce GHG emissions. ARB's Regional Targets Advisory Committee
recognized the need to use supplemental analytical tools while continuing to improve
travel demand models, and the Board recognized the improvement efforts as part of the
initial target setting process.
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As required by Government Code Section 65080(b)(2)(J)(i), MPOs have provided ARB
with descriptions of the technical methodologies intended to be used to estimate the
GHG emissions from an SCS. These methodologies rely on the use of the MPO travel
demand models used in the transportation planning process. ARB has agreed that
using the current MPO travel demand models is the most appropriate method for
guantifying GHG emissions, with the recognition that the models are region-specific,
MPOs are working to improve the models, and that supplemental analyses may be
needed. Staff's review approach reflects the current MPO quantification methodologies
using travel demand models, and provides an independent assessment of the GHG
emissions quantification. ARB staff has completed this technical review in order to
make a recommendation to the Board as to whether to accept the SANDAG
guantification of GHG emissions from the SCS. As specified in Government Code
Section 65080(b)(2)(J)(ii), ARB’s review role is "acceptance or rejection of the MPO
determination that the strategy (SCS) would, if implemented, achieve the greenhouse
gas reduction targets".

SANDAG was already in the process of developing its required RTP update when ARB
set the regional GHG reduction targets. While some modeling scenarios were available
in the target setting process, significant new work has been done in preparation of the
draft SCS. ARB staff has been reviewing the technical foundation of the SANDAG
emissions quantification on a parallel track in order to report to the Board prior to
SANDAG action on the draft SCS. ARB staff's review indicates that SANDAG applied
its methodology as proposed, using its travel demand model, off-model tool, and
appropriate model inputs, assumptions, and sensitivity analyses.

The quantification of GHG emissions from the draft San Diego SCS indicates that the
ARB target of a 7 percent per capita reduction in 2020 and a 13 percent per capita
reduction by 2035 would be met with SCS implementation. Therefore, if SANDAG
approves the draft SCS, ARB staff will recommend that the Board accept the SANDAG
finding that implementation of the SCS would meet the targets. If SANDAG modifies
the draft SCS, ARB staff will review the changes to determine the impact on
greenhouse gas emissions. ARB staff will inform the Board of the outcome, including
any need to reconsider whether the final SCS would meet the target.

Although the staff review shows that the draft SCS would meet ARB targets, the trend in
per capita GHG emissions is unexpected. The San Diego SCS would achieve double
the 2020 target and just meet the target in 2035. During the target setting process,
including in meetings of ARB’s Regional Targets Advisory Committee, there was an
expectation that the benefits of an SCS would increase with time given the nature of
land use patterns and transportation systems. ARB set regional targets with that
expectation. SANDAG has characterized the trend as largely the result of a slow
economic recovery combined with early investments in public transportation including
mid-coast light rail, I-5 bus rapid transit, and other transit projects. Since the SANDAG
assumptions about economic recovery prior to 2020 are similar to other economic
forecasts, much of the focus has been on the per capita GHG emissions trend between
2020 and 2035, and beyond. Related to the future forecasts for the region, there has
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also been concern that portions of the SANDAG travel demand model are proprietary,
which does not provide for transparency in the modeling process. SANDAG has
acknowledged these comments as they relate both to their existing modeling system
and the next generation of travel models currently under development for the next
planning process.

Improvements to SANDAG’s modeling system are well underway, with development of
an activity-based model that will do a better job quantifying travel behavior, evaluating
different land use scenarios, and addressing issues such as induced demand.
SANDAG staff is also pursuing improved tools to supplement travel model outputs, and
to integrate land use and freight models with the region’s travel model systems. These
improvements are essential for future SCS development.

The San Diego SCS is the first to be developed and reviewed by the Board. Since the
enactment of SB 375, ARB has worked to support implementation by funding research
and model improvements, developing a technical review methodology, participating in
interagency workgroups, and holding public meetings on ARB implementation activities.
As part of the review process, ARB staff has evaluated public comments and SANDAG
responses where possible. The development of a draft SCS for San Diego has involved
new planning activities at the State, regional, and local levels, and enhanced
coordination among the major MPOs in California. This commitment to SB 375
implementation sets the stage for a long-term planning effort as ARB updates the
regional GHG targets and RTPs are periodically revised.

The San Diego land use planning update begins with the Regional Comprehensive Plan
(RCP). The RCP update includes another round of regional visioning about future land
use patterns and development. This presents an opportunity for all jurisdictions
represented by SANDAG to focus more attention on the post-2020 land use pattern and
transportation system to improve the per capita GHG reductions in 2035 and beyond.
The RCP update will also set the stage for ARB’s 2014 target update, which includes
the development of target-setting scenarios and recommendations from SANDAG.

ARB staff anticipates that more sophisticated modeling tools and information will be
available for the San Diego region to help inform the Board’s reconsideration of the
current greenhouse gas reduction targets. The promise of an SCS is that over time
changes in the transportation system and land use pattern will result in decreasing per
capita greenhouse gas emissions. The land use scenario planning process provides a
way for regions to explore options for growth that can achieve greater greenhouse gas
reductions. San Diego’s next planning process would benefit from additional land use
scenario planning coupled with a reassessment of the transportation system to further
support the region’s sustainability goals.
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|. SAN DIEGO’S LAND USE AND TRANSPORTATION PLANS

The San Diego region’s draft Regional Transportation Plan/Sustainable Communities
Strategy (RTP/SCS) represents an important next step towards realizing the region’s
vision for sustainability, with a long-range strategy that encompasses a 40-year
planning horizon. This is the first SCS developed to meet the passenger vehicle
greenhouse gas emissions reduction targets set by ARB. Regional efforts to develop
the draft plan were already underway when ARB established targets in September
2010.

The draft RTP has a planning horizon of 2050, with voter-approved local transportation
improvement revenues providing most of the funding. Under State law the SCS is a
required element of the RTP and must address GHG reduction target years of 2020 and
2035. The draft RTP provides both interim and long-term goals for the region, and
includes progress metrics tied to infill density and smart growth patterns, increased
transit in proximity to new development, and decreased per capita GHG emissions from
vehicle miles traveled. The long-term elements of the plan will continue to evolve as the
RTP is updated every four years.

A. Regional Planning Process

SANDAG, as the MPO for the San Diego area, is responsible for transportation planning
and the development of the region’s SCS. Locally elected officials from San Diego
County and the 18 cities in the region are represented on the SANDAG Board.
SANDAG coordinates the region's transportation planning, growth management efforts,
and habitat conservation activities helping to promote a regional vision for the San
Diego area’s future.

Over the past few decades, SANDAG’s efforts have led to an increasingly
comprehensive regional planning process. By 2035, SANDAG now forecasts that the
region’s population will grow by almost 900,000 and with it, the need for another
273,000 housing units and the creation of over 300,000 new jobs. With this population
increase, the region is faced with continuing pressure to build additional transportation
infrastructure, and add new housing, jobs, and commercial/retail facilities. To respond
to such regional growth projections, in 2000 SANDAG developed a REGION2020
Growth Management Strategy. As part of this effort, the agency worked with its local
governments to develop principles for smart growth for the region, and obtained
resolutions of support for the strategy from all 19 local jurisdictions.

Building on the REGION2020 strategy, SANDAG adopted the region’s first Regional
Comprehensive Plan (RCP) in 2004. The RCP is a long-range planning document
which focuses on how the region will accommodate its growing population while
balancing needs for housing, employment, habitat preservation, agriculture, open
space, and infrastructure. It identifies where growth should be directed and where it
should be avoided, emphasizing smart growth to accommodate the anticipated increase
in population.



The RCP planning process was extensive, representing a collaboration of individuals,
stakeholders, planning directors, public works directors, city managers, community-
based organizations, elected officials, neighboring counties, and representatives from
tribal governments, Mexico, and State and federal agencies. The RCP called for the
development of a Smart Growth Concept Map, which was adopted in 2006 and updated
in 2008, and the creation of a Smart Growth Incentive grant program. Both currently
help local governments to implement the RCP goals.

SANDAG's latest planning document, the draft RTP/SCS, incorporates land use
patterns envisioned by the RCP. Over half of the over 2.7 million acres of land in San
Diego county are already developed or in use. The majority of the developed area is
used for parks and military lands, followed by single-family residential uses. New
development is concentrated in the western third of the county in a more compact form
within increased residential densities. Nearly 470,000 acres of land throughout the
region are unavailable for development due to preservation or protection requirements,
physical limitations such as steep slopes, or other development restrictions.

As the transportation system is built to accommodate these land use patterns, by 2050
more than 80 percent of new homes are envisioned to be multi-family units located near
transit; the percentage of all residents who will use transit would almost double from 6 to
11 percent; and nearly one out of every three trips will be made using a mode of
transportation other than driving alone.

The SANDAG draft SCS presents a picture of the changing land use and transportation
patterns of the region that continues to move in the direction of smart growth. It
commits increased revenues to the improvement of the roadway and public
transportation network to support future land use patterns consistent with jobs and
housing needs and protection of valuable open space and conservation areas. While
the specific mix and timing of transportation projects may be adjusted over time and
local general plans updated, the transportation and land use pattern in the SCS
provides a solid foundation for future planning.

B. San Diego Transportation System

The transportation system serving the San Diego region today is a complex and
expansive multimodal network that supports the region’s economic base and the
demand for personal travel. The transportation network facilitates the movement of
people throughout the region for a variety of purposes, and is essential for freight
transport and continued economic development. Similar to the region’s land
development patterns, the major transportation facilities and services are located in the
western third of the region to best serve the largest and fastest growing population
areas.

The multi-modal transportation system includes an interconnected system of roads,
transit, rail, maritime, aviation, and non-motorized facilities and infrastructure. It is the
product of decades of transportation investments and projects approved through
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previous regional transportation plans, and has been shaped by the policies, laws, and
regulations at the federal, State, and local levels.

The regional roadway system is an interconnected network of interstate freeways,
highways, toll roads, arterial streets, and local streets. This roadway network allows for
the movement of private and commercial vehicles, buses, and heavy trucks. The
regional public transit system includes local and regional bus operations, regional and
interregional commuter rail services, and light rail service. The freight railroad network
includes three freight rail lines. Non-motorized transportation facilities include
walkways, bikeways, and associated infrastructure. This vast system serves the
region’s 18 cities and the county’s unincorporated areas, as well as interregional and
cross-border commuting.

Like all other MPOs, SANDAG’s transportation plans and programs have been shaped
over the last two decades by the federal government’s series of Transportation Equity
and Efficiency Acts. These acts made significant changes to the planning process for
transportation, adding enhanced environmental planning requirements, greater attention
to multimodal capacity, and consistency between transportation improvements and
planned growth patterns.

Starting in 1988, San Diego’s transportation planning process was also influenced by a
local sales tax initiative. The region’s TransNet program, a half-cent sales tax measure
is providing the revenue needed to improve the region’s transportation system, including
relieving roadway congestion, and building a more robust public transportation system
that includes new light rail and bus rapid transit services, improvements to existing
commuter rail and light rail services, new carpool/express lanes along many of the
major transportation corridors, and environmental and smart growth programs.
TransNet was renewed in 2004 by more than two-thirds of San Diego county voters,
and now extends through 2048.

SANDAG's draft RTP has a planning horizon of 2050 to reflect anticipated revenue from
TransNet through the year 2048 and ties the transportation system improvements to the
land use patterns reflected in the Regional Comprehensive Plan and Smart Growth
Concept Maps. The draft RTP extends well beyond the GHG target year of 2035,
providing a long term perspective that will be updated on a regular basis.

SANDAG'’s draft RTP is based on a revenue-constrained transportation network of
public transit, managed lanes and highways, local streets, bikeways, and walkways
partially funded through the TransNet ballot measure and state and federal sources.
The draft RTP reflects the planned expenditure of nearly $200 billion to support
comprehensive transportation network system improvements, with over 40 percent of
the total spent on transit, more than in any previous RTP. The draft RTP also contains
the region's largest investment in bicycle and pedestrian infrastructure to date. Other
TransNet funded projects approved by the public include transit expansion and
improvements that reflect a substantial investment in rail, bus, bus rapid transit,
streetcars, and bike and walk facility projects. They are intended to increase the
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attractiveness of non-auto travel in areas that are planned for more compact and mixed-
use development, as well as highway expansion projects to address congestion relief.

SANDAG'’s draft RTP also identifies a number of policies and strategies that will help
guide their future transportation project investments, which are supported by federal,
state, and local funds. Transportation demand management (TDM) strategies are
included to help reduce or eliminate traffic congestion during peak periods of demand
and improve the efficiency of the existing system by encouraging non-auto modes of
travel and shifting travel demand to non-peak hours. These strategies include
telecommuting, vanpools, carpools, buspools, bike lockers and bike stations, and bike
sharing and car sharing programs.

The draft RTP also relies on transportation system management (TSM) strategies to
maximize the efficiency of the existing and future transportation network through
strategies that include signal and ramp metering, performance monitoring, advanced
vehicle and roadside communication, traveler information services, bottleneck relief,
and incident management.

Finally, the draft RTP proposes pricing strategies to reduce the demand on the
transportation system which will reduce vehicle miles traveled, and relieve traffic
congestion during peak periods of demand. These include varying prices within
corridors that have managed lanes. Operation of high occupancy toll (HOT) lanes
provides incentives for using public transit and sharing rides.

C. Key Elements of the San Diego Sustainable Communities Strategy

SB 375 requires California MPOs to include in their RTP, a Sustainable Communities
Strategy that integrates land use, housing, and transportation planning. SANDAG’s
draft RTP includes an SCS that would meet the ARB targets for GHG reductions, if
implemented as planned. It quantifies the region’s passenger vehicle GHG emissions
for 2020 and 2035 by modeling the transportation network and other transportation
measures and policies along with the forecasted development pattern.

SANDAG identifies five “building blocks” for the draft SCS: a land use pattern, a
transportation network, transportation demand management, transportation system
management, and pricing policies. The land use pattern accommodates the region’s
future employment and housing needs, while protecting sensitive habitats and resource
areas. Itincludes smart growth land use strategies adopted as part of the RCP and
reflected in the region’s Smart Growth Concept Map and local general plans, enabling
new development to be more compact and accessible to public transit and non-
motorized travel modes.

The draft SCS accommodates the region's anticipated housing needs and the State's
regional housing allocation requirements, includes a transportation network to address
regional mobility needs, shows the general location of land uses, and identifies
residential and building densities in the region. The projections used to model land use
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patterns focus new development in and near existing urban areas, and reflect regional
habitat conservation programs and open space plans that preserve over half of the
region as undeveloped land.

Consistent with regional land use pattern in the SCS, the

transportation system in the RTP supports anticipated

new development concentrated in the western third of By 2035, 80 percent of
the county, with a more compact form and increased housing in the San
residential densities. The proposed transportation Diego region will be

system accommodates the region’s population growth of within ¥4 mile of transit
an additional 900,000 people in 2035 along with the stations

need for another 273,000 housing units and the creation
of over 300,000 new jobs. It does this by providing for

transit in close proximity to more than 80 percent of all
housing in both 2020 and 2035.

D. SANDAG’S Public Participation Process

SB 375 requires that during development of the SCS, MPOs consult with elected
officials in the region, develop and implement a public participation plan, and conduct
outreach and workshops throughout the region.

To support the development of its SCS and address statutory requirements, SANDAG
expanded their existing public outreach and involvement program. In June 2011,
SANDAG held five sub-regional public meetings/workshops to provide information and
gather input for the development of the plan. These workshops provided the public with
information on the transit and transportation networks, the environmental impacts, and
the GHG target setting process, which is a requirement for the SCS. Development of
the draft SCS involved the participation of a diverse group of representatives from the
low income, minority, senior, and disabled communities, including eight community
based organizations whose participation was supported by grants provided by
SANDAG.



II. ARB STAFF REVIEW OF THE DRAFT SAN DIEGO SCS

A. Overview
The Sustainable Communities and Climate Protection Act calls for ARB’s “acceptance
or rejection of the MPO's determination that the strategy (SCS) would, if implemented,
achieve the greenhouse gas emission reduction targets” in 2020 and 2035. ARB staff
prepared this report to inform the Board and the public about SANDAG's draft SCS, the
method ARB staff used to assess SANDAG’s determination that the SCS would meet its
targets, and the results of staff’s technical evaluation of SANDAG’s quantification of
passenger vehicle GHG reductions.

SANDAG's quantification of GHG emissions from the draft SCS is central to its
determination that implementation of the SCS would meet the targets. The
transportation modeling system, including the model, its inputs and performance
indicators, and sensitivity analyses, provides the technical foundation for this
determination.

ARB staff’s evaluation indicates that SANDAG has demonstrated that the draft SCS, if
implemented, would meet the GHG emissions targets for 2020 and 2035. SANDAG
made its determination using the methodology submitted to ARB as required by
Government Code section 65080(b)(2)(j)(i)). SANDAG uses a model and modeling
approach that meets current standards and accepted practice; the inputs and
assumptions are reasonable and appropriate for regional analyses; the sensitivity
analyses demonstrate adequate model sensitivity to transportation strategies; and an
evaluation of the performance indicators support the predicted GHG reductions resulting
from the draft SCS.

1. Application of ARB Staff Review Method to the San Diego SCS

The method ARB staff used to review the quantification of greenhouse gas reductions in
SANDAG's draft SCS was made available to the public in the July 2011 document
entitled “Description of Methodology for ARB Staff Review of Greenhouse Gas
Reductions from Sustainable Communities Strategies Pursuant to SB 375”.

SANDAG's quantification of GHG emissions from the draft SCS relies on the results of
its travel demand model and supplemental technical analyses. The travel demand
model employs a set of algorithms and model inputs to project changes in land use,
transportation systems, and travel activity. Inputs include data sets, such as base year
population, the number and sizes of households, and planning assumptions about
future year land use, housing, and transportation policies. Model outputs include
metrics such as VMT, vehicle trips, and average speed. The VMT outputs of the travel
model are then converted to GHG emissions for the target years by applying GHG
emission factors from ARB's vehicle emissions model, EMFAC.



Model outputs can also be converted into other key metrics, or performance indicators,
that describe the forecasted regional changes in travel behavior and regional vehicle
activity patterns in 2020 and 2035. To assess the responsiveness of the model to
changes in key inputs, sensitivity analyses are often used. They involve systematically
changing a model input variable, such as VMT, to observe the changes to the model
outputs. ARB staff requested and received sensitivity analyses from SANDAG which
are included in this review.

The ARB staff methodology for SCS review focuses on the technical aspects of the
regional modeling and supporting analyses that underlie the quantification of GHG
reductions. ARB's methodology provides a framework for reviewing the VMT-related
emissions expected from an SCS and is structured to look at model inputs, application
of the model, and modeling results. ARB staff evaluated how SANDAG's travel demand
model, off-model tools, and other forecasting models operate and perform, and how well
they provide for quantification of the GHG emission reductions associated with the draft
SCS. ARB staff also examined additional general questions such as: How well does
the model work to replicate observed results? What is the quality of the data inputs and
how do they compare with the empirical literature? Is the model relatively sensitive to
changes in variables?

Specific to the modeling, we were interested in answering questions such as:

Are the model inputs and assumptions reflective of real world conditions?

What is the basis for future year projections?

Does the draft SCS analysis consider and account for timing of plan elements?
Do the modeling results and other analyses adequately reflect the impacts of the
SCS on GHG emissions?

e Does the modeling approach show that the draft SCS, if implemented, would
achieve the 2020 and 2035 targets?

To help answer these and other questions, ARB staff used publicly available information
in SANDAG's draft SCS and accompanying documentation provided by SANDAG staff.
In response to ARB staff requests (see Appendix D), SANDAG provided additional
clarifying information and updated its initial documentation.

Following the July methodology, ARB staff evaluated four central components of
SANDAG's quantification methodology and supporting analyses:



Modeling Tools

Data Inputs and Assumptions
Sensitivity Analyses
Performance Indicators

Figure 1 illustrates how these components relate to each other.

Figure 1. Components of Modeling System

Data Inputs /
Assumptions —) —)

Sensitivity
Analyses

Performance
Indicators

a) Modeling Tools

ARB staff reviewed SANDAG’s model documentation and model validation reports, and
consultant and peer review reports to assess whether SANDAG’s model reflects
existing and future conditions, as well as the likely traveler response to the draft SCS
strategies. Staff also examined SANDAG’s off-model documentation and results of its
consultant review to determine if appropriate tools were used to account for the impacts
of its draft SCS on GHG emissions. SANDAG’s modeling practice was also reviewed in
light of the California Transportation Commission (CTC) RTP Guidelines, the Federal
Highway Administration (FHWA) modeling guidelines, and other key modeling guidance
and documents.

b) Data Inputs and Assumptions

ARB staff assessed a subset of SANDAG'’s input data sets and assumptions to confirm
that the model inputs were appropriately used in SANDAG’s model, and represent
current and reliable data. Staff evaluated the underlying data sources, assumptions
used to modify the data, and the forecasts used to calculate data in future years. This
involved using publicly available, authoritative sources of information, such as national
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and statewide data, and considering additional regionally specific forecasting
approaches.

c) Sensitivity Analysis

In July 2011, SANDAG released the “SANDAG Transportation Model Sensitivity
Analysis and Report.” ARB staff evaluated the results of SANDAG's sensitivity
analyses, which examined the responsiveness of the travel demand model to
systematic changes in input values for ten model variables:
e Auto operating costs (fuel component only)
e Parking costs
e Income distribution
Transit fares
Transit frequency
Transit access (wait times and transfers)
Transit access (walk factors)
Network assignment
Roadway capacity
Trip generation discounts (e.g., effects of e-commerce and telecommuting)

Tests for each variable and the changes in model outputs are described in SANDAG’s
report.

ARB staff reviewed the results of SANDAG'’s sensitivity analyses to assess whether the
model was generally sensitive to the changes by verifying that the direction of change
was consistent with the relevant empirical literature. Staff also assessed whether the
magnitude of the changes observed was appropriate (otherwise known as
“appropriately sensitive”), based on elasticities reported in the empirical literature. An
“elasticity” is an economic concept that quantifies the relationship between the choices
people make and the cost of those choices. In transportation, this concept is used to
guantify how changes in the cost of travel influence an individual’s choice about the
amount that they will travel. Elasticities can also be used to describe the relationships
between changes in land use or transportation variables other than cost, and their likely
impact on travel behavior. For example, variables could include changes in frequency
of transit or roadway capacity.

Staff compared the results of SANDAG’s model sensitivity runs with comparable
empirical studies. Where available, staff applied the elasticities described in these
studies to the changes in inputs used in the SANDAG test runs in order for staff to
calculate an expected range of changes in outputs (e.g., VMT, trips). Staff compared
the expected output ranges to the modeled outputs from the SANDAG sensitivity runs to
determine if the model is “appropriately sensitive” for the variable. For the variables
where the body of relevant empirical literature is limited or not directly appropriate to the
unique profile of the SANDAG region, ARB staff used the available literature as a
supplementary tool to corroborate or to build on the findings in SANDAG's sensitivity
analysis.



d) Regional Performance Indicators

SANDAG used several indicators that are indicative of SCS performance to determine
whether they provide supportive, qualitative evidence that the SCS could meet its GHG
targets. These performance indicators include passenger VMT, commute trip mode
share, residential density, distance of housing and employment from transit stations,
and bike and walk trips. ARB staff conducted a qualitative evaluation to determine if
increases or decreases in individual indicators are directionally consistent with
SANDAG’s modeled GHG emissions reductions. Staff relied on the relationships
expressed in the empirical literature between these metrics and VMT and/or GHG
emissions to understand whether the changes are consistent with the GHG emission
reduction trends.

B. SANDAG’s Modeling Approach

SANDAG'’s modeling approach consists of
sev_ergl toqls that are used to estimate GHG Figure 2. SANDAG Modeling Tools
emissions in the draft SCS. Three
models are used to project future
regional economic and
demographic characteristics, inter-
regional commute patterns, and
growth allocation by land uses,
which then become inputs into the
travel demand model, along with
other key model input data. The
travel demand model was then .
used to forecast future travel uom)
activity. Where the travel model did

not respond sufficiently to changes

Off-Model
. . Tool
in model inputs, an off-model tool -
was used to adjust travel model

results. SANDAG then applied
ARB’s vehicle emissions model (EMFAC) to estimate passenger vehicle CO2 emissions
from changes in VMT and speeds. Figure 2 illustrates these models.
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Interregional
Commute
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(interaction with

1. Forecasting Tools

The SANDAG Board of Directors approved the 2050 Regional Growth Forecast in
February 2010 for use in the draft RTP. These forecasts are revised every 3 to 5 years
to reflect updated data, changing trends, and current policies. SANDAG’s growth
forecast modeling system consists of three models: the Demographic and Economic
Forecasting Model (DEFM) that projects future economic and demographic
characteristics in the region; the Inter-regional Commute Model (IRCM) that accounts
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for individuals who work in the region but live outside its boundaries; and the sub-
regional Urban Development Model (UDM) to allocate growth within the region.

The DEFM is an econometric forecasting model with a demographic module that
produces a forecast of the future economy. This forecast includes the composition of
that future economy, i.e., the industries and other economic sectors that are dominant in
the region, those sectors that are secondary, and other levels of the region’s economic
structure. DEFM also produces a demographic forecast that is consistent with the
region’s economic forecast. DEFM produces these forecasts based on relationships
between historical changes in the region’s economy and historical changes in the U.S.
economy. The demographic module uses a cohort-survival model to forecast
population by age, gender, and ethnicity. A cohort-survival model is a method for
forecasting future population based on the survival of the existing population and births
during the planning period. DEFM produces extensive data including the population by
size and composition, employment by industrial sector, household and personal income,
housing units by structure type, vacancy status and persons per household, labor force,
and school enrollment.

The Inter-regional Commute Model (IRCM) accounts for individuals who work in San
Diego County but live outside its boundaries. It predicts the residential location of
workers based upon accessibility to job sites, home prices, and the availability of
residential land. Inputs to IRCM include future job and residential sites, and potential
residential sites in the county, and nearby Orange County, southwest Riverside County,
Imperial County, and Tijuana/Northern Baja California. The model also accounts for
relative home prices across these areas.

The Urban Development Model (UDM) allocates changes in the region’s economic and
demographic characteristics to areas within the region. Key inputs to UDM include the
current spatial distribution of jobs, housing units, income, and population, land use
inputs that include the plans and policies of the 18 cities and the County of San Diego,
and current and future transportation infrastructure. The UDM outputs are used as one
of the inputs to SANDAG's travel demand model. The travel model results are then
looped back to the UDM to further refine the inputs. For example, the UDM uses
commute trip travel times to connect residential location and work location. As the
output of the UDM changes the location of residential and work development, travel
times predicted by the travel model can change.

Housing units and employment capacity in the region reflect current local 